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[57] ABSTRACT

Disclosed is a system for dispensing ink to a silk screen
for printing thereby. A squeegee is reciprocated relative
to the silk screen and each cycle of movement provides
an air pulse to a counter. The counted pulses are com-
pared with a preset number of pulses based on the actual
amount of ink which is used during the printing opera-
tions. When the counted pulses are counted up to the
preset number, a control signal is fed to a valve to oper-

~ ate a piston and cylinder assembly which is coupled to

a piston to force a measured quantity of ink from a
cylinder. The cylinder is fed with a supply of ink from
an 1nk pot. A check valve in the bottom of the cylinder
opens only when the ink in the cylinder is pressurized
by the piston. The measured quantity of ink dispensed
from the cylinder is delivered by a conduit to the silk

SCIeEen.

14 Claims, 3 Drawing Figures
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INK-DISPENSING SYSTEM AND METHOD FOR
SILK-SCREEN PRINTING HAVING SQUEEGEE
STROKE MOVEMENT COUNTER

BACKGROUND OF THE INVENTION

This invention relates to dispensing ink at intervals
selected to correspond to the amount of ink that is
forced through a silk screen during a period of opera-
tion by a squeegee for printing. More particularly, the
present invention relates to a system and method capa-
ble of automatic operation to dispense a predetermined
quantity of ink that may comprise thermoplastic paint
maintained in a liquid state in a reservoir through a
conduit in response to a control signal generated by
counting up a predetermined number of pulses corre-
sponding to operations of a squeegee used to pass
through a silk screen for printing operations.

It is common practice to mark objects, particularly
containers such as bottles, by a silk-screen printing pro-
cess wherein a screen made of silk or wire mesh has its
surface rendered non-porous to ink or paint except in
those areas which delineate the marking. The ink can
pass through the porous areas of the screen onto any
surface in contact with the screen. A frame 1s used to
hold the screen so that a squeegee pressed against one
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surface of the screen will force ink through the porous

areas as the squeegee is moved along the screen for each
printing operation. For a printing operation, 1t is known
in the art to use solvent-based ink or thermoplastic paint
which is maintained in a hiquid state by resistively heat-
ing steel-wire gauze used to form the silk screen. The
thermoplastic paint is manually fed in solid form onto
the heated surface of the screen where it is liquefied
before printing. There is a need, however, to dispense
ink or paint to the silk screen in such a manner that a
sufficient quantity of ink or paint is always present for
printing operations. Hand feeding paint or manual con-
trol of the flow of ink or paint to the silk screen requires
careful monitoring by an operator to avoid depletion of

the paint in the screen or overfilling the ink supply. Itis

not acceptable, for example, to dispense ink at a given
flow rate or at predetermined intervals of time since the
printing operation may be carried out on an intermittent
or irregular time basis.

SUMMARY OF THE INVENTION

It 1s an object of the present invention to provide a
method and apparatus for dispensing ink for silk-screen
printing at intervals selected to correspond to the usage
of a predetermined quantity of ink.

- It is a further object of the present invention to pro-

vide a method and system for dispensing ink in an auto-
matic manner in which pulses are counted up to a prese-
lected number to correspond to the quantity of ink
forced through a silk screen by strokes of a squeegee or
screen to provide a signal for dispensing a measured
quantity of ink to the screen for continued printing
operations. |

More particularly, according to one aspect of the
present invention there is provided an ink-dispensing
system for silk-screen printing wherein the system in-
cludes ink-measuring means having an ink-discharge
port and an ink-entry port, the ink-measuring means
including a piston slideable in a cylinder to force a pre-
determined quantity of ink from the cylinder through
the ink-discharge port, a conduit including means re-
sponsive to the pressurization of ink in the cylinder for
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delivering ink to a silk screen, means for supplying ink
through the ink-entry port into the cylinder, actuator
means for reciprocating the piston in the cylinder,
means for generating pulse signals each corresponding
to the discharge of ink through a silk screen by relative
movement between the screen and a squeegee, and

controller means responsive to the pulses for operating

the actuator means.

In the method of the present invention, the steps
include, filling an ink-measuring chamber for a prede-
termined quantity of ink, counting the strokes corre-
sponding to movement of a squeegee relative to a silk
screen, producing a control signal in response to a pre-
selected number of counted strokes by the squeegee,
operating an actuator in response to the control signal
to force the quantity of ink in the measured cylinder
into a conduit, and conducting the ink in the conduit
onto a silk screen for printing.

Other aspects as well as features and advantages of
the present invention will be apparent from the follow-
ing description of the present invention when read in
light of the accompanying drawings, in which:

FIG. 1 illustrates one embodiment of an ink-dispens-
ing system, part of which is shown by an elevational
view In Cross section:

F1G. 2 schematically illustrates a modified form of .a
squeegee drive system; and |

FIG. 3 illustrates a second embodiment of the present
invention.

In FIG. 1 of the drawings, there is illustrated a silk-
screen assembly 10 which 1s part of a printing machine,
per se, well known in the art and used to support the
screen assembly and feed articles for printing thereon.
As is known in the art, the silk-screen assembly 10 in-
cludes a rectangular frame 11 on which metal gauze 12
1s attached for support thereby. While the present in-
vention 1s applicable to printing with a solvent-based
ink, it is equally useful for printing with thermoplastic
paint and for this purpose the screen is heated by a
low-voltage current to prevent premature freezing of
liquefied thermoplastic paint fed to the screen. The
embodiments of the invention shown in the drawings
are designed for printing with thermoplastic paint and
include heater means for liquefying thermoplastic paint
and maintaining the paint in a liquid state throughout
the printing operation. It is to be understood, however,
that the heaters can be eliminated and solvent-based
paint used without departing from the spirit of the pres-
ent invention. |

Reference numeral 13 identifies one of two support
arms that extend from opposite ends of the frame 11 for
support by the printing machine while attached to a
suitable source of low voltage power for resistive heat-
ing of the screen 12. A squeegee 14 is reciprocated
toward and away from the screen in the frame whereby
a knife-edge at the lower edge moves into contact with
the screen to force paint through open spaces in the

- screen. These open spaces define the desired pattern

65

which is to be printed on the article. The open spaces
are conventionally formed by an emulsion which solidi-
fies on the screen except in areas selected to form the
desired pattern.

A drive 15, such as a piston and cylinder assembly, is
part of the printing machine and mechanically con-
nected to the screen to reciprocate the screen relative to
the sequence as indicated by the double-headed arrow
16. As the screen moves from a rest position, the squee-
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gee 14 is pressed against the screen to force it into
contact with a workpiece by a piston and cylinder as-
sembly 17. A source of pressurized air 1s connected
through a control 18 by a line 19 to the cylinder end of
the piston and cylinder assembly to extend the piston
rod against the force of a return spring 17A. When the

screen has moved to the end of its path of travel, air is
exhausted from the piston and cylinder assembly 17,
causing the squeegee to retreat from contact with the

screen by the force of spring 17A on the piston. Air
supply line 19 is also connected to a control console 20.
An air pulse occurs in line 19 each time the squeegee is
reciprocated into and out of contact with the screen. In
FIG. 2, where the same reference numerals have been
applied to parts that are the same as the parts identifted
in FIG. 1, an air pulse occurs in line 19 each time the
squeegee 14 is reciprocated back and forth along the
screen 12. The screen in FIG. 2 is not reciprocated. Ink
is forced through the screen onto a workpiece as the
squeegee and workpiece move or rotate together. The
lower surface of the screen is pressed into line contact
by the squeegee. A drive 15A 1s mechanically con-
nected to the squeegee to reciprocate the squeegee
along the screen as indicated by the double-headed
arrow 16A. Line 19 and control 18 supply air to the
drive 15A. Each time line 19 is pressurized with air, an
air pulse is detected and registered as one pulse on a
counter 21. The counter counts up the number of pulses
and delivers a signal to a comparator 22 which also
receives a preset signal generated by a manually-adjust-
able dial indicator 23. The indicator preferably has a
three-digit, manually-selectable input so that any num-
ber up to 999 can be preselected on the indicator and a
corresponding signal transmitted to the comparator 22.
The comparator produces a control signal in line 24
when the counter 21 counts up to the preselected num-
ber of pulses as selected by the indicator 23. The control
signal delivered by line 24 energizes a time delay which
sends a signal to a solenoid to operate an air-operated air
valve 25. Valve 25 receives a supply of air from line 26
and delivers an air supply by line 27 to the rod end of a
piston and cylinder assembly 28. This forces the piston
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through its stroke along the cylinder. The time delay

holds the signal to the solenoid for a period of time, e.g.,
10 seconds. When deactivated, the solenoid deenergizes
the air-operated air valve 25 whereupon a second air
supply is fed from valve 25 by line 29 to return the
piston to its retracted position in the cylinder.

The piston and cylinder assembly 28 is mounted onto
a bracket 30 by a nut 30A received on a threaded tube
projecting from the rod end of the piston and cylinder
assembly. The bracket is secured by fasteners to the top
of an ink pot 31. The ink pot is, in turn, supported by a
housing 32 that is carried by a bracket 33 on a support
post 34. The rod end of the piston and cylinder assem-
bly 28 is secured to a clevis 35 which is coupled to a
clevis 36 by a connecting rod 37. The clevis 36 has a
conical seat surface that can move into sealing engage-
ment with a conical seat surface on an annular piston 38.
Projecting from the clevis 36, beyond the conical sur-
face thereof, is a guide rod 39 engaged with a guide web
section 40 forming part of the piston 38. The projecting
end of the guide rod 39 has a retainer cap thereon to
maintain the guide rod engaged with the piston during
reciprocating movement of the piston along a cylinder
41. The cylinder has a flange 42 by which the cylinder
1S secured in an opening formed in the bottom of the ink
pot 31. A recess in the bottom of the ink pot receives a
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heating element 43. A cover plate 44 retains the heating
element against the bottom of the ink pot and bolts are
passed through the bottom of housing 32 to retain the
cover plate 44 against the ink pot and provides support
for the latter in the housing.

The bottom wall of the cylinder 41 is provided with
a passageway that extends to a counterbored end por-
tion wherein a fitting 45 is threadedly received and
supports a spring 46 to urge a check valve ball 47 into a
position where i1t normally closes the opening in the
bottom of the cylinder. In this way, a quantity of paint
can flow into the cylinder from the ink pot beyond the
seat surface on clevis 36. The quantity of paint in the
cylinder is 1solated from the volume of paint in the ink
pot when the conical surface on the end of clevis 36
seats against the conical surface of the piston 38. This
occurs by downward movement of the piston of the
piston and cylinder assembly 28. Continued movement
of the piston pressurizes the paint in the cylinder to such
an extent that the ball 47 1s displaced to open the annular
opening in the bottom of the cylinder and permit dis-
charge of the paint from the cylinder into a conduit
formed by a discharge tube 48. The tube 48 is provided
with a length sufficient to extend to the silk-screen
printing assembly 10. When thermoplastic paint is used,
then the discharge tube 48 is provided with an outer.
wrapping containing a low-voltage heater that is con-
nected by leads 49 to an electrical transformer. The
transformer, as shown, is connected to a suitable power
supply and may be conveniently located in the control
console 20. A housing 51 encloses a rheostat that is
coupled by lines 52 to the heating element 43 for con-
trolling the temperature to which the paint in pot 31 is
elevated. Housing 51 also supports an indicator light
51A that is connected in an electrical circuit with the
rheostat to indicate when power is supplied to the heat-
ing element 43.

The dispensing of ink or thermoplastic paint for print-
ing with a silk screen according to the present invention
1s carried out by initially establishing the number of
printing operations that can be carried out with a mea-
sured quantity of ink that is dispensed from the measur-
ing cylinder 41 to the silk-screen printing assembly. The
number of printing operations varies with the area of
the open spaces in the silk screen. Thus, for example, if
the measured quantity of ink is sufficient for 100 print-
ings of the indicia defined by the open spaces on a given
silk screen then it can be established, for example, that
the same quantity of ink will be sufficient for 200 print-
ings of indicia on another silk screen having one-half the
open area of the first silk screen. In this latter instance,
the dial indicator 23 will be set for 200 whereupon as the
two-hundredth printing operation occurs, the counter
21 will enable the comparator to provide a control
signal in line 24; thus actuating valve 25. Valve 25, as
previously described, operates piston and cylinder as-
sembly 28 through one stroke by which a measured
quantity of ink in cylinder 41 is forced therefrom by
opening of check valve ball 47. The measured quantity
of ink is conducted along conduit 48 to the screen. A
predetermined number of air pulses forms the basis for
automatic dispensing of ink at intervals that are not
time-dependent. For convenience, one air pulse is se-
lected to equal one squeegee stroke and thereby equals
one number on the counter 23. The counter can be
preset at any number which is determined by the size of
the imprint and thus the ink which is needed. It is pref-
erable to provide a manual override control to operate
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the ink pump without affecting the setting of the
counter to carry out the start-up operation. Such a man-
ual override will provide a control signal in line 24 to
operate valve 23. -

In FIG. 3, there is illustrated an embodiment of the
present invention wherein two silk screens 10 receive
measured quantities of ink from one of two tubes 48.
The screens or squeegees associated therewith are re-
ciprocated as previously described. Air pulses occur in
each of two lines 19 which are separately connected to
two controls 20 that operate piston-driven pumps lo-
cated in a single ink pot 64. The ink pot 64 is larger than
ink pot 31 but otherwise constructed in the same man-
ner as previously described.

Although the invention has been shown in connec-
tion with certain specific embodiments, it will be readily
apparent to those skilled in the art that various changes
in form and arrangement of parts may be made to suit
requirements without departing from the spirit and
scope of the invention.

We claim as our invention:

1. A method to dispense ink for printing with a silk
screen, said method including the steps of:

filling an ink-dispensing measuring chamber with a

predetermined quantity of ink,

counting the strokes corresponding to relative dis-

placement between a squeegee and said silk screen,
producing a control signal in response to a preestab-
lished number of counted strokes by the squeegee,
operating an actuator in response to said control sig-
nal to force the quantity of ink in said measuring
cylinder into a conduit, and

conducting the ink in said conduit onto a silk screen

for printing.

2. The method according to claim 1 including the
further steps of using valves to close ink-entry and dis-
charge ports at opposite ends of said measuring cham-
ber before forcing ink therefrom, and opening the valve
at said ink-entry port under the pressure imposed on the
ink in the measuring chamber by said actuator.

3. The method according to claim 1 including the
further step of heating a container to liquefy a supply of
ink for said step of filling an ink-measuring chamber.

4. The method according to claim 3 including the
further step of heating a conduit for said step of con-
ducting ink. .

5. The method according to claim 1 including the
further step of adjustably selecting the preestablished
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number of counted strokes according to the ink-passage
area in the silk screen.

6. An ink-dispensing system for silk-screen printing,
said system including the combination of:

ink-measuring means having an ink-discharge port

and an ink-entry port, said ink-measuring means
including a piston slideable in a cylinder to force a
predetermined quantity of ink from the cylinder
through said ink-discharge port,

a conduit including means responsive to the pressur-

1zation of ink in said cylinder for delivering ink to
a silk screen,

means for supplying ink through said ink-entry port

into said cylinder,

actuator means for reciprocating said piston in said

cylinder,

means for generating pulse signals each correspond-

ing to the discharge of ink through a silk screen by
a squeegee, and .

controller means responsive to said pulses for operat-

ing said actuator means.

7. The system according to claim 6 wherein said
means for supplying ink includes a reservoir with means
to heat ink therein.

8. The system according to claim 7 further including
a controller for said means to heat ink in the reservoir.

9. The system according to claim 7 further including
heater means for said conduit.

10. The system according to claim 6 wherein said
piston comprises an annular bushing slideable in said
cylinder and having a valve seat communicating with
an ink passageway forming said ink-entry port.

11. The system according to claim 10 further includ-
ing a connector having a valve surface at one end to
engage said valve seat, and coupler means at the other
end for interconnection with said actuator means.

12. The system according to claim 11 wherein said
connector includes a guide pin section shdeably sup-
ported by said annular bushing for aligning said valve
surface and said valve seat.

13. The system according to .claim 6 wherein said
actuator means includes a piston and cylinder assembly.

14. The system according to claim 6 wherein said
controller means includes a counter to produce a con-
trol signal by counting up a predetermined number of
pulses produced by said means for generating pulses,
means for selectively establishing said predetermined
number of pulses, and a control valve responsive to said

control signal for operating said actuator means.
¥ * * * *
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